22-. 
B 20 



OTHER 
SENSORS 



16- 
14- 



Title: Multi-Sensor Device and Methods for Fire Detection 
Applicant: Lee D. Tice - Serial No. 10/670,016 
Attorney Docket No.: S YS-P- 1 2 1 0 (8364-9049 1) 



1/3 

Fig. 1A 



SMOKE SENSOR 



24 



TEMP. SENSOR 



Rid 
UP 



PHOTON SENSOR 



CONTROLLER 
(MICROPROCESSOR) 



10 



MULTI-CRITERIA 
'OUTPUT SIGNAL 



24 



1 



LIGHT SENSOR 



Fig. 1B 



CONTROLLER "1" 



TEMP. SENSOR 



14' 



16 



-fh 



REMOTE 



SMOKE SENSOR 

~ — C 



OTHER SENSORS 



20 



10' 



CONTROLLER #2 

26^ 



16-1 



14 



Fig. 2A 



24-1 



HUMIDITY SENSOR 




CONTROLLER 










LIGHT SENSOR 







-12 



.OUTPUT SIGNAL 
MULTI-CRITERIA 



16-2 



14- 



GAS SENSOR 



LIGHT SENSOR 



Fig. 2B 



24-2 



CONTROLLER 



12' 



OUTPUT SIGNAL 
MULTI-CRITERIA 



Title: Multi-Sensor Device and Methods for Fire Detection 
Applicant: Lee D. Tice - Serial No. 10/670,016 
Attorney Docket No.: SYS-P-1210 (8364-90491) 



C 



START 

~r~ 



3 



2/3 



Fig. 3A 



-100 



INPUT SENSOR 
SIGNALS 

PHOTO, TEMP, LIGHT, 
(P) (T) (L) 



102 







CONVERT TEMP SIGNALS 
TO DEGREES = C 






CALCULATE CHANGE IN 
C FROM AVERAGE OF 

C = DC | 






CALCULATE AVERAGE 
LIGHT LEVEL = AL 







/ 



104 



-106 



108 



CALCULATE CHANGE 
IN L FROM AL 

AND REMOVE NOISE 
FROM RESULTING 
DELTA LIGHT = DL 



110 



ANALYZE DL TO 
DETERMINE FLAME 
SIGNAL = F 



y 




112 



114a 



YES 



1 



SET NIGHT 
MODE 



-116 



116a 



DL > 

LIGHT INCREASE 
.THRESHOLD. 

NO 



YES 



1 



RESET NIGHT 
MODE 



CALCULATE CHANGE IN P 
FROM AVERAGE OF P = DP 



^-118 



DECREMENT AND CLAMP 
NUISANCE BYPASS COUNTER 
ST 



r 



120 



REMOVE NOISE IN DP 
WITH PROCESSING 
DELAY = 25 SEC. 



122 





REPLACE STEP 122 
WITH REMOVE NOISE IN 
DP WITH PROCESSING 
DELAY = 10 SEC. 

J 



FASTER 
RESPONSE TIME 



YES 



0 



Title: Multi-Sensor Device and Methods for Fire Detection 
Applicant: Lee D. Tice - Serial No. 10/670,016 
Attorney Docket No.: SYS-P-1210 (8364-90491) 



J 




3/3 



Fig. 3B 



INITIALIZE 
ST=6 



INCREASE SENSITIVITY TO 
SMOLDERING FIRES AS AL 
LIGHT LEVEL DECREASE 



INCREASE SENSITIVITY 
TO FLAMING FIRES IF 
F > FLAME THRESHOLD 



138a 



> INCREASED 
SENSITIVITY 



-138b 



-140 

r DP>" 
MINIMUM \YES 
SMOKE 
J-EVEL, 



142 



1 




INCREMENT NUISANCE 
COUNTER VALUE, N 



148a 



~1 



SET 
N=0 



OUTPUT = 
NO SMOKE 



142a 



150 



OUTPUT = DP 




148b 




OUTPUT = MAXIMUM 
SMOKE LEVEL + N 


152n , 


[YES 



OUTPUT = MAXIMUM 
SMOKE LEVEL + MAX N 



154 



J 



NO ALARM 



- 158b 




< r 1 




ALARM 



158a 



DECREMENT STAND 
CLAMP AT ZERO 



160 



